
Home Energy Survey instructions

There are a variety of programs which go under the name of "energy audit." 
Some are sponsored by energy companies. Some are done by consultants. Some 
come from government agencies. A Google search on "energy audit" returned 
over 7 million hits in June of 2011.

Wikipedia defines an energy audit as "an inspection, survey and analysis of 
energy flows for energy conservation in a building, process or system to reduce 
the amount of energy input into the system without negatively affecting the 
output(s)." A thorough energy audit is a purposeful undertaking, and doing a real 
analysis of energy flows in a physical sense can be technically demanding, time-
consuming and expensive.

This is not an energy audit. It's much simpler than that. This is a household 
energy survey. It is designed so that you can put the essential information about 
your household energy consumption on one printable sheet. It will show
you how much of different types of energy you are using, and give you an idea of 
how much it might cost to continue if energy prices go up substantially in the 
future. It should help you decide if your household needs an energy audit, or if 
you can get by with making a few obvious and simple changes in your energy 
consumption habits. 

This template does one thing that is a little different from the standard record-
keeping approach. It tells you how much energy, measured in British Thermal 
Units (BTU), is contained in each quantity of natural gas, electricity, gasoline or 
diesel fuel you buy. It is one way, though not the only legitimate way, to compare 
natural gas to electricity and automotive fuels. The unit of BTUs were chosen for 
this purpose because many appliances - furnaces, air conditioners and others - 
are rated in terms of BTUs per hour.

You can use this template to see roughly if energy-saving measures you initiate 
are effective. You might also use it to decide on reasonable monthly energy costs 
to put into your household budget. However you use the information, going 
through the exercise of collecting it will make you more aware of your 
personal/household energy use, and of the possibilities for change.

With this awareness, you should be able to save both energy and money. There 
are little things, like turning out the lights when you leave a room. There are big 
things, like moving closer to your work, or working closer to home. There are 
many things in the middle, such as better insulation and ride-sharing and 
substituting a smaller car and a bicycle for the minivan whose capacity you only 
use at Christmas.



If you are interested in understanding your own household energy use, doing the 
survey is a step that you can take. What further steps you take, if any, are up to 
you.

This document and the accompanying spreadsheet are not copyrighted in any 
way. They are released to the public domain. You can pass them on, or modify 
them in any way that you want.

Software

This household energy survey has been set up as a single spreadsheet file with 
individual worksheets for each year's consumption of energy typically used by a 
household. This is the "Home Energy Survey.xls" file. 

Not everybody wants or can afford Microsoft Office software. If you would rather 
use free software, then you can download the Open Office suite of software from 
http://www.openoffice.org/. With Open Office, you can still use the "Home Energy 
Survey.xls" file, and you can convert it to an Open Document Spreadsheet (ods) 
file if you want. 

(For up to date information on Open Office, see the Wikipedia article, 
http://en.wikipedia.org/wiki/OpenOffice.org.) 

The Household Energy Survey works the same with Microsoft Office or Open 
Office. The spreadsheet was created using Open Office 3.3 on a computer running 
Windows 7.

When you open the spreadsheet, you will see a sample worksheet which I filled in 
with a few months' worth of information from my own gas and electric bills, and 
arbitrary entries for gasoline and diesel fuel.

Along the bottom of the window are a series of tabs labeled "Sample," "2011," 
"2012" and so on. Clicking on the tab for a year will bring up your worksheet for 
that year. Clicking on the "Sample" tab will bring up the sample worksheet. You 
can, of course, crate new tabs and rename or delete tabs as you choose. 

Don't be bothered by the repeated "#DIV/0!" error messages initially shown in 
your yearly worksheets. If the formula entered in a cell tells the spreadsheet to 
divide by zero, the spreadsheet software registers that as an error and the error 
message is shown. When real data are entered for the quantity of fuel purchased, 
the error messages will be replaced with real numbers.



Natural Gas And Electricity

Natural gas and electricity are ordinarily supplied by utility companies that will bill 
on a monthly basis. These two columns are intended to be filled out by entering 
information from the utility bills.

Numbers in the natural gas and electricity sample are actual numbers from my 
2011 utility bills. I live in a house originally built in 1939, with some subsequent 
upgrades in insulation. Natural gas powers a forced-air furnace, water heater, 
clothes dryer and kitchen stove. Electricity runs a whole-house air conditioner, 
refrigerator, freezer, fan on the furnace and the usual array of appliances. In my 
case, the other appliances include a microwave oven that gets more use than the 
kitchen stove. 

I get gas from Consumers Energy. Their bill shows a little chart of the amounts of 
gas consumed by this house for the previous year, by month. The 21.5 Mcf 
(thousand cubic feet) that they designate on this chart as "January" is for a billing 
period from December 21, 2010 to January 20, 2011. That is not exactly January, 
but no matter. They call it January. We can enter this number on the line for 
January. By the time we enter a year's worth of bills, as long as we are 
consistent, we'll have accurate totals for a year's usage of natural gas.

If your natural gas utility bills you in units of "Ccf," (hundred cubic feet), just 
divide that number by ten to convert it to Mcf before entering it in the 
spreadsheet.

Bills from utility companies will ordinarily say that you are being charged at a 
certain rate for the quantity of gas or electricity used, and that there are some 
additional fees and taxes. This spreadsheet is set up on the assumption that the 
only thing you are getting is the fuel, and thus that the cost of the fuel is the total 
amount you are paying, fees and taxes included, divided by the quantity used. 
Therefore, the number entered in the "Natural Gas Total $" column is the total 
amount paid to the utility company for that month.

After you enter numbers for how many thousand cubic feet (Mcf) of gas was used 
and the amount of money you pay, the spreadsheet calculates the totals for you. 
As you enter information for subsequent months, you'll see the total number of 
BTUs change, and will probably see a change in the average price paid per BTU. 

The electricity columns are very similar to the natural gas ones. DTE Energy has a 
similar chart for monthly usage of electricity, although they show theirs in terms 
of average Kilowatt-hours (KWH) per day instead of a total for the month. 

On the other side of the paper from the average daily use chart, I find that what 
they are calling "January 2011" on the chart is actually a period of 34 days from 
December 2, 2010 to January 5, 2011. I also find that I used 642 KWH in those 



34 days, and was billed for a confusing variety of rates, service charges and 
surcharges. 

Their January is a much poorer fit to the calendar month of January than the 
January from the gas company but, again, no matter. They call it January. I 
entered the numbers on the line labeled January. I got 642 KWH of electricity, 
and paid $81.40 for it. The spreadsheet will tell me the real cost per million BTU, 
so I can compare it with the cost for BTUs from natural gas, gasoline and diesel 
fuel.

Gasoline and Diesel Fuel

Because gasoline and diesel fuel are not purchased on a monthly basis, their 
columns cannot be filled out by information from monthly utililty bills. You'll have 
to keep a notebook or something similar in the car to record the amount of fuel 
purchased and the cost. If you also want to keep track of mileage, that's up to 
you. It is not needed for the purpose of this home energy survey. Only the total 
amount of fuel purchased in a month, and the total cost, is needed.

It does not matter if your household has only one car, or if it has two cars, a truck 
that runs on diesel fuel, a motorcycle, a boat and a gasoline-powered lawnmower. 
As long as you keep track of the total amount of each type of fuel purchased in 
each month, and the total cost of each, you'll see how much energy you are using 
in liquid fuels, the total annual cost of each, and the average cost per million BTU.

This template uses the standard energy content for motor gasoline published by 
the Energy Information Agency (EIA) to calculate the BTU number. The EIA is also 
the source for the energy content of natural gas, electricity and diesel fuel.

If you are buying gasoline with ethanol, there will not be quite as many BTUs in a 
gallon of the mixture as there are in a gallon of gasoline without ethanol. Straight 
gasoline has about 125,000 BTU/gallon. Ethanol is 76,000 BTU per gallon. If you 
buy gasoline with 5% ethanol, the actual energy content of the mix is 2% less 
than the number of BTUs that will be indicated.

As long as you are not expecting BTU numbers to be exact to the last decimal, 
this should not be a problem. Comparisons of the energy content of various 
energy sources are only useful approximations in any case. 

Based only on the cost per unit of energy, it would obviously make sense to run 
your car on natural gas instead of gasoline. Still, most people find this idea 
entirely impractical.

The fact is, it costs some thousands of dollars to convert a car to natural gas. 
After conversion, the car will be heavier because the compressed natural gas 
tanks are heavier. The car will have a limited range, because the quantity of 



natural gas that will go in the new heavier tanks is much less. You will probably 
also have to buy a home compressor to refill those tanks every night, because 
there are very few natural gas filling stations for cars.

Comparing the energy content of various household energy sources is just one 
piece of useful information, but it is not the only information you need to make 
decisions about the ways you use energy.

Miscellaneous

If you have a home or cabin heated by fuel oil, you can enter the quantity of fuel 
oil and the price in the column for diesel fuel. The energy content of home 
heating oil is very much the same as the energy content of diesel fuel. There is no 
great technical problem running most diesel engines on home heating oil. It is 
prohibited by law because home heating oil is not taxed in the same way as fuel 
to be used for transportation.

If you find any errors in this template, if you need to have it in a different format, 
or if you think specific changes would be beneficial, please send a comment to 
transitiontowns.oakland@gmail.com.

These instructions and the spreadsheet files can be downloaded from the "Energy 
Survey" page at http://transitionferndale.wordpress.com/.

Art Myatt
July 12, 2011

mailto:transitiontowns.oakland@gmail.com
http://transitionferndale.wordpress.com/

